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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 3, 5, 8, 9 and 11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sellers (U.S. Pat. 5,810,982). 

Regarding claim 1 , Sellers teaches sputtering with little or no damage to the 
target and without arcing. (Column 9 lines 30-33) Sellers technique permits a reactive 
sputtering operation to run as close as possible to the high end of the superglow region, 
which maximizes deposition rates without risk of encountering arc discharge conditions. 
(Column 9 lines 36-39) The process for depositing includes providing a plasma 
chamber with a sputtering gas disposed therein such as argon and oxygen. (Column 5 
lines 27-32; Column 6 lines 54) A target 16 or cathode is provided to be sputtered. 
(Column 5 line 33) A DC voltage pulse is applied to the material of the target to affect 
sputtering as shown in Fig. 1 1 . (Column 8 lines 50-60) The sputtering operates in a 
superglow region without encountering arc discharge. The superglow is "highly" 
ionized. (Column 9 lines 36-39) A film deposits on substrate 24. (Column 5 lines 39- 
41) 

Regarding claim 3, Sellers the voltage rise time is controlled to be instant and 
operates in the superglow region. (See Fig. 11 ; Column 9 lines 36-39) 
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Regarding claim 5, Sellers the magnitude of the voltage pulse is limited by the 
controllable power supply 42 controllable to a magnitude between 50 volts and 300 
volts. (Column 10 lines 22-25) 

Regarding 8, Sellers teach a plasma chamber with a sputter gas disposed 
therein. (Column 5 lines 27-32; Column 6 lines 54) A target 16 or cathode is provided 
to be sputtered. (Column 5 lines 33) A DC voltage pulse source supply is provide that 
periodically applies a voltage pulse to the material target. (Column 10 lines 1-19) Pulse 
shaping circuitry is provided in the form of a pulse-width and pulse-rate control circuit 52 
which generates signals that actuate the switch 44 to create the reverse bias pulses of 
suitable duty cycle and pulse frequency. (Column 10 lines 20-22) (Here the pulse 
shape is the width of the pulse, (i.e. a small width = small shape; a large width = large 
shape). 

Regarding claim 9, Sellers the pulse shaping circuitry control the rise time of the 
voltage to be instant. (Fig. 11) 

Regarding claim 1 1 , Sellers the magnitude of the voltage pulse is limited by the 
controllable power supply 42 controllable to a magnitude between 50 volts and 300 
volts. (Column 10 lines 22-25) 

Claims 1 , 3, 5, 8, 9 and 1 1 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Gruen (U.S. Pat. 5,015,493). 

Regarding claim 1, Gruen teach providing a sputtering apparatus with a vacuum 
chamber 1. (Column 3 lines 17-18) A sputtering gas is provided to the chamber. 
(Column 3 lines 27-29) A DC voltage pulse source is provided to provide a DC pulse to 
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the target. (Column 3 lines 34-35) The process operates in the abnormal glow 
discharge region 21 of Fig. 4. It does not go through the arc discharge region 23. The 
abnormal glow discharge is "highly" ionized. (Column 4 lines 31-46) A workpiece 5 
accumulates the sputtered material. (Column 3 lines 37-40) 

Regarding claim 3, Gruen the discharge operates in the abnormal glow region 
without going through the arc discharge region. (Column 4 lines 31-46) The rise time of 
the voltage pulse is instant. (See Fig. 5) 

Regarding claim 5, Gruen the pulse DC source is limited in magnitude in a range 
of 200 volts to 800 volts. (Column 6 lines 34-36) 

Regarding claim 8, Gruen teach a sputtering apparatus with a vacuum chamber 
1. (Column 3 lines 17-18) A sputtering gas is provided to the chamber. (Column 3 
lines 27-29) A DC voltage pulse source is provided to provide a DC pulse to the target. 
(Column 3 lines 34-35) The process operates in the abnormal glow discharge region 21 
of Fig. 4. It does not go through the arc discharge region 23. The abnormal glow 
discharge is "highly" ionized. (Column 4 lines 31-46) A workpiece 5 accumulates the 
sputtered material. (Column 3 lines 37-40) Pulse shaping circuitry is present to control 
the duration of the pulse and shape of the pulse to be square. (Column 6 lines 27-33) 

Regarding claim 9, Gruen the voltage rate of rise of the voltage pulse is 
controlled to be instant. (See Fig. 5) 

Regarding claim 1 1 , Gruen the magnitude of the voltage pulse is controlled by 
the DC pulse source to be between 200 to 800 volts. (Column 6 lines 34-36) 
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Claims 1-3, 5, 8, 9 and 11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kouznetsov et al. "A novel pulsed magnetron sputter technique utilizing 
very high target power densities", Surface and Coatings Technology 122 (1999) 290- 
293. 

Regarding claims 1 , Kouznetsov et al. teach providing a plasma chamber with a 
sputtering of argon therein. A material target of copper is provided. A DC pulsed power 
supply was applied to the target in order to ionize a significant amount of copper (about 
70%). The copper is deposited on substrate holders. (See page 290, 291 , 293) 

Regarding claim 2, Kouznetsov et al. teach the DC pulse power delivers power 
pulses up to 2.4 MW and has target power densities of 0.6-2.8 kW/cm 2 . (See Page 
291) 

Regarding claim 3, Kouznetsov et al. teach the voltage rate of rise of the voltage 
pulse applied to the target material is shown in Fig. 1 . (See Fig. 1) 

Regarding claim 5, Kouznetsov et al. teach the voltage is limited to a maximum 
of 2,000 V. (See Page 291) 

Regarding claim 8, Kouznetsov et al. teach providing a plasma chamber with a 
sputtering of argon therein. A material target of copper is provided. A DC pulsed power 
supply was applied to the target in order to ionize a significant amount of copper (about 
70%). The copper is deposited on substrate holders. (See page 290, 291, 293) The 
shape of the voltage pulse is controlled by the power supply be controlling the pulse 
width to be in a range of 50-100 microseconds. (See page 291) 
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Regarding claim 9, Kouznetsov et al. teach the pulse shaping controls the 
voltage rise time as seen in Fig. 1 . (See Fig. 1 ) 

Regarding claim 1 1 , Kouznetsov et al. teach the voltage is limited to 2,000V. 
(See page 291 ) 

♦ 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sellers (U.S. Pat. 5,810,982) or Gruen (U.S. Pat. 5,015,493) or Kouznetsov et al. "A 
novel pulsed magnetron sputter technique utilizing very high target power densities", 
Surface and Coatings Technology 122 (1999) 290-293 in view of Manley et al. (U.S. 
Pat. 5,682,067). 

Sellers, Gruen or Kouznetsov et al. is discussed above and all is as applies 
above. (See Sellers, Gruen or Kouznetsov et al. discussed above) 

The difference between Sellers, Gruen or Kouznetsov et al. and the present 
claims is that wherein the voltage rate of rise of the voltage pulse is controlled using a 
circuit comprising a resistor in series with a capacitor is not discussed, wherein the 
magnitude of the voltage pulse is limited using a circuit comprising a resistor in series 
with a capacitor and wherein the magnetic of the voltage pulse is limited using a circuit 
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comprising a reverse biased diode, a capacitor and a clamp voltage supply is not 
discussed. 

Regarding the circuit comprising a resistor in series with a capacitor for 
controlling the voltage rate of rise of the voltage pulse, Manley et al. suggest capacitor 
32 and resistor 38 for controlling the voltage. (Column 4 lines 3-16) 

Regarding the circuit comprising a resistor in series with a capacitor for 
controlling the magnitude of the voltage pulse, Manley et al. suggest a capacitor 30 and 
diode 34 for limiting the voltage. (Column 4 lines 31-35) 

Regarding the use of a circuit comprising a reverse biased diode, a capacitor and 
a clamp voltage supply for limiting the voltage, Manley suggest a capacitor 30, a diode 
34 and clamping voltage (i.e +/-) for limiting voltage. (Column 4 lines 31-35; Column 11 
lines 55-58) 

The motivation for providing a circuit comprising a resistor in series with a 
capacitor for controlling the voltage rate of rise of the voltage pulse, for providing a 
circuit comprising a resistor in series with a capacitor for controlling the magnitude of 
the voltage pulse and for using a circuit comprising a reverse biased diode, a capacitor 
and a clamp voltage supply for limiting the voltage is that it allows for limiting the voltage 
applied to an electrode. (Column 4 lines 31-35) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Sellers, Gruen or Kouznetsov et al. by 
providing a circuit comprising a resistor in series with a capacitor for controlling the 
voltage rate of rise of the voltage pulse, for providing a circuit comprising a resistor in 
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series with a capacitor for controlling the magnitude of the voltage pulse and for using a 
circuit comprising a reverse biased diode, a capacitor and a clamp voltage supply for 
limiting the voltage as taught by Manley et al. because it allows for limiting the voltage 
applied to an electrode. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 8-12 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-7 of U.S. Patent No. 
6,808,607 in view of Sellers (U.S. Pat. 5,81 0,982) or Gruen (U.S. Pat. 5,01 5,493) or 
Kouznetsov et al. "A novel pulsed magnetron sputter technique utilizing very high target 
power densities", Surface and Coatings Technology 122 (1999) 290-293. 

Claims 1-7 of U.S. Pat. No. 6,808,607 teach a plasma chamber, a material 
target, a DC pulsed power supply, and a pulsing circuit with pulse shaping means. 
(Claims 1-7) 
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The differences between U.S. Pat. No. 6,808,607 and the present claims is that 
the ionizing without first adopting an arc discharge state is not discussed. 

Sellers, Gruen or Kouznetsov et al. are discussed above and suggest operating 
pulse devices without adopting an arc discharge state. (See Sellers, Gruen, or 
Kouznetsov et al. discussed above) 

The motivation for operating pulse devices without adopting an arc discharge 
state is that it allows for eliminating arcing. (See Sellers, Gruen or Kouznetsov et al. 
discussed above) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified U.S. Pat. No. 6,808,607 by operating 
such that an arc discharge state is not adopted as taught by Sellers, Gruen or 
Kouznetsov et al. because it allows for eliminating arcing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). „ „ /l ,/ 
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Primary Examiner 
Art Unit 1753 
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